Abstract This review presents the most recent studies and evidence on the social determinants of oral health.
Introduction
In a time of health system transformation, greater attention is now being paid to access, utilization, and quality of health care and its effects on population health [1] . Similarly, research and case studies highlighting the importance of poverty, the physical environment, and educational attainment among others on health outcomes provide a better understanding of the complex social and structural determinants of health [1] . The landmark 2008 report of the World Health Organization's (WHO) Commission on Social Determinants of Health [2] and the "The Marmot report" for the UK in 2010 [3] clearly showed evidence for a social gradient in health, which is closely related to the social and economic factors that determine the conditions of daily life. The place in the social hierarchy that individuals and groups occupy, in addition to the environment, then determines exposure to healthenhancing or health-damaging conditions in daily life (e.g., where people are born, grow, live, work, and age) [4••] .
Impacts of social determinants of health (SDH) can be accumulated during a lifetime, alter health trajectories across the life course, and be transferred across generations [5] . Despite acknowledgement that there are multiple sectors that contribute to the SDH, many actions to address these factors have traditionally been generated from the health systems only, excluding the education, economic, and environmental sectors among others. Multisector approaches to reducing the SDH impact [6•] are much needed and dentistry is not an exception.
The term "social determinants" is relevant to communicable and noncommunicable diseases (NCDs) alike. Oral diseases share the same determinants and risk factors as the main NCDs comprising heart disease, cancer, chronic obstructive pulmonary disease, diabetes, dementia, and stroke. We know many oral diseases is associated with socioeconomic status, which links to family income, educational attainment, employment status, housing, physical health, and mental health. Children and young people in poorer areas have worse general and oral health than those in the more affluent neighborhoods [7] . Current understanding of these associations have prompted the development of a new approach for oral health promotion, which recognizes that the behaviors accounting for the most important NCDs contribute to oral diseases as well. The "Common Risk Factor Approach" (CRFA) is directed to reducing risk factors common to a number of NCDs, [8, 9••] and addresses the SDH from an integrated and comprehensive health care approach. This review presents the most recent studies and evidence on the social determinants of oral health.
Health Disparities and Oral Health
There are significant disparities in oral health worldwide. Oral health disparities are most commonly reported for caries, chronic periodontitis, and cancers of the head and neck, as well as for receipt of preventive dental visits, sealants, tooth loss, and quality of life [10, 11] . Moreover, the increase in dental caries and periodontal disease, particularly among the elderly and children, indicate that the causes of those diseases are not being controlled [11] . Hence, there is an urgent need for oral health policy to emphasize translational research and reinforce public health approaches to tackling the 'causes of the causes' addressing common risk factors [8, 9••]. Several definitions of health disparities exist, but they all have a profound connection with the SDH [12] , as these health differentials are closely linked with social, economic, and/or environmental disadvantage, and, in some countries, to race, ethnicity and education [4••, 13]. Furthermore, the selfperceived social standing has come up as a significant determinant of health disparities in more recent analyses conducted with data from Australian adults [14] .
Taking into consideration the constellation of proximal and distal determinants of oral health, it has been suggested that population level approaches may be superior to high-risk group identification and targeting, though combinations of both strategies can be most valuable [15, 16] . Actions and efforts addressing "upstream" causes are critical from ethical, human rights, and social justice perspectives. They also confer equitable health promotion benefits in substantial population groups [17] and not only in high-risk groups. The former strategy has failed to reduce the oral disease burden gap between disadvantaged and more affluent groups of the population [15] .
Policy and systems change is essential for reducing health disparities and creating communities of opportunity that support good health. Local policy work that is rooted in community partnerships and cross-sector collaborations is a key part of achieving this mission [18] . There is a fundamental need to integrate initiatives to improve oral health with more general interventions to support good physical and mental health. Primary care is the first point of contact with the health service and is the setting in which most general and oral healthcare is provided. Oral health teams have the largely unexploited potential to be important advocates, enablers, and mediators for oral and general health and for the reduction of disparities because the risk factors for oral and general health are the same [7] . Legislative, regulatory, and fiscal policies can be implemented to promote and maintain oral health through creating caring local environments especially in settings such as preschools so that positive and supportive early life experiences are fostered.
Dental Caries
Costa and colleagues [19] recently carried out a systematic review of the relationship between socioeconomic indicators and dental caries and found that, across 41 studies, education, income, occupation, and the Gini coefficient (measure of income or wealth inequality) were associated with higher rates of caries. Along these lines, Bernabé and Hobdell [20] analyzed data from 48 countries and found that, among affluent countries, income inequality may be a stronger determinant of childhood dental caries than is absolute income. In the United States, racial and ethnic disparities are prevalent for a variety of oral health indicators across various age groups, especially for untreated dental caries among children and adolescents. Data from the National Health Nutrition and Examination Survey, [2009] [2010] showed that among children aged 3-5 and 6-9 years, untreated caries is significantly higher for those living at or below the federal poverty level compared with those living above the poverty threshold [10] . Early childhood caries continues to be a social, political, behavioral, and medical problem that can be controlled only through understanding the vigorous changes that are taking place in society, particularly those related to the environment such as neighborhood, family structure, nurturing of children, and socioeconomic status [21] .
Periodontal Diseases
Periodontal diseases are highly prevalent, particularly amongst socially disadvantaged populations, impact on quality of life and are costly to treat. Populations generally at risk are characterized by inequity related to factors such as low income, less years of education, and black or mixed color ethnicity [22] . Moreover, these disadvantages might exist among all age groups. The prevalence of adverse periodontal conditions among adolescents has been associated with the color/race, type, and location of school, [23] , while a cross sectional study found significant differences in adults' oral health between welfare state regimes [24] . A study among adults 18-64 years old reported that SDH such as social security and health insurance, low literacy levels, dental care utilization, and other behavioral aspects such as high tobacco consumption were major risk factors for periodontal and other oral diseases among groups with similar socioeconomic status [25] . Furthermore, a longitudinal study among a similar age group reported that level of education, income, and marital status were associated with periodontitis and tooth loss [26] . A distinct social aspect is religiosity. Religiosity has been described as a protective factor against periodontal diseases through extrinsic factors, by higher social support, and intrinsic factors, by higher spirituality pathways [27] .
Clinical treatments and chair side preventive approaches alone will never adequately address health differentials related to periodontal diseases. Indeed, in many parts of the developing world, clinical care and chair side prevention are both unaffordable and inappropriate for the control of periodontal diseases. A recent review suggested that selling and dispensing such resources as toothbrushes and nicotine replacement therapies at cost price to patients can prevent periodontal diseases among socially disadvantaged groups [28] .
A paradigm shift away from the individualized treatment approach to a population public health model is needed to promote periodontal health and, in particular, to address social inequalities in periodontal status. Public health measures need to focus on the underlying determinants of periodontal diseases. Poor hygiene, tobacco use, psychosocial factors, and related systemic diseases are the main risk factors for periodontal diseases. Public health interventions need to tackle these factors but also must recognize and act upon the distal underlying influences that determine and pattern these identified risks globally [28, 29] . Finally, recognition also needs to be placed on the interlinking and common risk factors shared by periodontal diseases and other chronic conditions [29] .
Oral Cancer
Head and neck cancers are a cause of morbidity and mortality throughout the United States [30, 31] , and worldwide [32] . For low income African-American men, head and neck cancers are one of the leading causes of excess cancer deaths; although all racial/ethnic groups suffer from these cancers, African-American men disproportionately suffer and die from them [30, 31] .
Low income communities have increased risks for many adverse health conditions because of environmental factors and existing SDH. These determinants often lead to unhealthy life circumstances and ineffective coping behaviors. These communities most often live in high-risk areas with various difficulties as the provision of health care is limited [33] .
Risk factors for head and neck cancer, such as tobacco and alcohol use, are likely to be increased in low income communities, due to uncontrolled social determinants [33] . A study that aimed to examine the role of tobacco and alcohol in the incidence of oral cancer highlighted the importance of an awareness campaigns among smokers and heavy drinkers as cancer is more frequent among these underserved populations [34] .
Early detection enhances effective treatment options, but such services are limited among African-Americans, particularly men in underserved areas. Not addressing oral cancer because of these social conditions reflects unjust and unethical behavior by health care professionals [33] .
The inequality in oral cancer by social determinants is expressed not only by incidence rates but also by long-term quality of life after oncologic surgery [35] . In a recent review, an increased risk for oral cancer was seen among disadvantaged socioprofessional groups, and different levels of education [36] . Oral cancer is a preventable and treatable disease, when it is diagnosed in time. Screening should be performed only when the cost-effectiveness ratio is justified and has been established [37] .
Dental Access
While some data show improvements in the U.S in oral health status overall, underserved and vulnerable populations continue to suffer in their access to needed services. The proportion of the population reporting being unable to get or delaying needed dental care is higher than the percentage of the population unable to get or delaying needed medical care or prescription drugs [38] . Furthermore, Fisher-Owens et al. [39] used 2007 National Survey of Children's Health data and found that racial/ethnic disparities in children's oral health status and health care access were attributable largely to socioeconomic and health insurance factors, suggesting that reducing health disparities may be more efficacious if efforts are targeted to distal determinants. In another recent study by Iida and Rozier [40] , the investigators utilized U.S. representative data to show that mothers' (low) perceived social capital (the collective value of all social networks) was associated with both less frequent preventive dental visits and more unmet dental needs in their children.
Oral Health Literacy
Health literacy is critical because it can affect health care use, health outcomes, and overall dental care costs. The misconception that oral health is less important than general health exists among America's citizens even though it has been 13 years since the Surgeon General's report affirmed oral health as an essential component of general health. Research has shown that poor oral health literacy affects oral health, can negatively influence the quality of life, and has a significant financial impact on society. National initiatives to increase the oral health literacy levels of American citizens include training health care professionals about effective communication skills and disseminating oral health information to groups outside of dentistry [41] . Poor oral health literacy contributes to poor access because individuals may not understand the importance of oral diseases and oral health care or their options for accessing such care [42] . As the education system is where most people develop basic literacy skills and health related knowledge, it is fundamental that multisectorial approaches are developed to both improve oral health literacy and reduce disparities.
Oral Health and General Health
The connections between oral health and overall health and its implications for poor oral health are strong. However, dentistry remains substantially separated from the rest of health care, and oral health care is often overlooked in policy discussions about the nation's health care system. Some efforts have been made to introduce basic oral health care into primary health care, but we still need to capitalize on these efforts so improved and sustainable community care models addressing oral diseases and NCD's become well established. Particularly where resources are scarce, dentists are uniquely positioned to combine their force with primary care providers in prevention strategies [8, 9••].
Conclusion
Most of the factors influencing health; such as experiences in the early years, education, working life, income, and environmental conditions, lie outside the immediate reach of the health system. Health professionals, however, have an important role to play in tackling health disparities amongst their own patients and more widely in the community [7] and promoting health equity [43] . Current understanding of the social determinants indicates that significant improvements in health could be achieved if medical, dental, and public health professionals address these broader influences on health outcomes while maintaining excellence in traditional disease control approaches [1] . Oral diseases like dental caries, periodontal disease and oral cancer, issues such as poor access to dental care, and low oral health literacy levels are social, political, behavioral, and medical in nature. These conditions will only be controlled by the promotion of initiatives that prioritize the improvement in the SDH as a backbone structure for the development of healthy enabling environments. New models for oral health care are needed that allocate much more resources to population based promotion directed at the social determinants of risk factors common to NCDs [44] . Unless these determinants are addressed, improving access to dental care, will only alleviate but never substantially reduce, the burden of dental diseases. 
